The Internet has been given a great deal of attention around the world and the number of host computers and users on the Internet has been increasing approximately at an exponential rate. However, despite this rapid growth, there are relatively few empirical studies on the Internet. This paper reports on a questionnaire survey of both adopters and non-adopters of the Internet among organizations in Singapore. The organizational characteristics, bene®ts of adopting the Internet, reasons for not adopting the Internet, criteria for selecting Internet access service providers, etc. were examined, thereby contributing to a better understanding of the Internet phenomenon in Singapore. #
Introduction
The Internet had its origins in the early 1960s, when the US Department of Defense realized the need for a decentralized computer network that would provide the Pentagon with a command and control communications system in the event of contingencies such as nuclear war [1] . This early network, known as the Advanced Research Projects Agency network (ARPA-NET), gradually appeared in university and government research laboratories and eventually became the technological underpinnings of the Internet [11, 21] . Programs were written to enable people to exchange electronic mail, tap into remote databases, run supercomputers at a distance, and brainstorm via electronic bulletin boards.
The most powerful innovation was the communications protocol that gave the Internet its name ± the Internet Protocol. It allows any number of computer networks to link up and act as one. The full set of ARPANET protocols, known as TCP/IP (Transmission Control Protocol/Internet Protocol), were adopted in the academic and research communities and then into commercial computing. By the late 1980s, millions of computers and thousands of networks were using TCP/IP and, from their interconnections, the modern Internet emerged.
The Internet will have an expected 200 million users worldwide by the end of this century; a substantial jump from the estimated 56 million users in 1995 and just 2 million users in 1990 [4] . With such a large base of potential users, it is no wonder that an increasing number of organizations worldwide have tapped its potential as a medium to boost their business. Furthermore, virtual markets on the Internet can provide new areas of opportunities for retailers, producers and consumers [22] 1.1. The Internet in Singapore
The Internet was ®rst introduced to the academic community of the National University of Singapore in late 1980. In 1992, after setting up Technet, the National Computer Board, the National University of Singapore, and the Ministry of Education started to explore the possibility of exposing schools to the Internet. The following year, it was introduced into secondary schools and junior colleges.
In line with Singapore's IT2000 plan [14, 15] , the ®rst commercial Internet access service provider (IASP), SingNet, was launched in July 1994. It provided the gateway for businesses and the general public to easily access information and electronic resources available on the Internet. This enabled Singapore to move a step closer to achieving its vision of becoming an intelligent island in the twenty-®rst century.
In September 1995, Technet was privatized and renamed Paci®c Internet. As the second IASP, it initiated an aggressive marketing campaign to attract subscribers. As a result of intense competition, both IASPs reduced prices. With subscribers enjoying lower rates, the number of subscribers grew. The launching of the third service provider, Cyberway, on 22nd March 1996, resulted in further acceleration of the growth of the Internet.
Today, there are an estimated 150 000 Internet users in Singapore, including individuals and organizations, a substantial growth from the 52 000 users in early 1995. It has been estimated that the total number of Internet users in Singapore will reach nearly one million by the end of this decade [13, 23] . With the popularity and almost exponential growth, it is surprising that there are relatively few published empirical studies on the Internet.
Research method
A questionnaire survey was used to collect data. The instrument was derived from an extensive literature review of published materials in academic and practitioner journals and periodicals pertaining to the Internet and innovation adoption. The survey collected data on (1) the organizational features of the ®rm; (2) ranking of Internet applications; (3) championship for Internet adoption; (4) objectives of Web sites; (5) bene®ts of adopting the Internet; (6) reasons for not adopting the Internet; (7) criteria for selecting Internet access service providers; and (8) bene®ts of intranet.
Data collection procedures
The development of the questionnaire involved a series of pretests with students and faculty members over a period of about two months. Particular attention was focused on the wording, structure, sequence and overall presentation. It was then pilot-tested with managing directors of two local companies. Based on feedback, amendments were made to improve the clarity of wordings so as to further increase readability and comprehension. The ®nal questionnaire was reviewed by two faculty members before being sent to a random sample of 500 companies in Singapore. A cover letter addressed to the senior executive in the company explained the objective of the study and a stamped return envelope was enclosed for the response. A second mailing was sent to non-respondents about three weeks later. Out of the 500 companies, 30 declined participation; 195 questionnaires were received. However, only 188 responses were usable. Hence the usable response rate was 37.6 percent, which is adequate for the purpose of the study.
Results
Out of the 188 ®rms, 131 (69.7 percent) have an Internet account and are regarded as adopters. Out of the adopters, 55 (42.0 percent) have Web sites. Among the non-adopters, 29 (50.9 percent) intend to adopt the Internet within the next six months. Table 1 shows the respondents' pro®le and the results of chi±square tests between organizational Note: In some categories, the total (adoptersnon-adopters) is <188 due to missing responses.
variables such as industry sector, ®rm size, and adoption behavior.
Hierarchical level of respondents
More than 80 percent of the respondents hold management positions in their companies. There is no signi®cant relationship between respondents' hierarchical level and Internet adoption. The high hierarchical levels of adopters and non-adopters of the Internet provide some assurances as to the validity of responses, since these respondents can generally be expected to be more knowledgeable about their organizations than respondents from low hierarchical levels. Furthermore, respondents have an average working experience of seven years in their companies and 11.5 years in their respective industries.
Industry sector
No signi®cant relationship was found between industry sector and adoption of the Internet. Apparently, regardless of industry sector, information technology (IT) has proliferated throughout the economy, as companies seek new ways to rationalize their operations and compete more effectively.
Organizational type
No signi®cant relationship was found between organization type (e.g. government, local companies, or foreign ®rms) and adoption of the Internet. Interestingly, out of 13 government-owned companies, 12 are adopters, thereby re¯ecting the leading role that the Singapore government plays in the adoption of the Internet.
Firm size
Firm size is measured by two components: number of employees [8, 18] and annual revenue [6, 9] . More than 75 percent of the companies are large in terms of size, with more than 300 employees and an average annual revenue ranging from $10 million to more than $1 billion. The results showed signi®cant relationship between Internet adoption and these two measures of ®rm size. A possible explanation is that larger ®rms, having more resources, may have a greater need to stay at the forefront of technology than smaller ®rms.
Role of information technology (IT)
Three types of roles (traditional, evolving and integral) of IT were examined in this study. The results showed signi®cant relationship between the role of IT and Internet adoption. Generally, the role of IT for adopters of the Internet is mainly an evolving or integral role. Conversely, for non-adopters, IT appears to play a traditional role.
Phase of product life cycle
We also investigated the product life-cycle phase (introduction, growth, maturity, decline) of the major products/services of both adopters and non-adopters of the Internet. The chi±square test indicates that there is no signi®cant relationship between the stages of the product life cycle and adoption of the Internet.
Internet applications
Six Internet applications were identi®ed and the adopters were asked to rank them from 1 (most frequently used) to 6 (least frequently used) in terms of usage. The results of the ranking are shown in Table 2 and the applications are as follows: World Wide Web (WWW), electronic mail (e-mail), usenet news, chat, ®le transfer protocol (FTP), and telnet.
It is not surprising to note that electronic mail (e-mail) is the most widely used internet application. This is consistent with Cockburn and Wilson's [5] 1st  64  55  2  0  0  0  2nd  43  46  12  10  3  0  3rd  3  7  55  15  10  1  4th  3  2  18  16  19  4  5th  1  2  2  17  12  9  6th  0  0  0  1  12  27  Total  114  112  89  59  56  41 Note: The total for each Internet application is different because some respondents did not rank all the six applications.
work which reported similar results. In contrast, usenet news, chat, and telnet are used less frequently since they are mainly used for educational and recreational purposes.
Championship
In the adoption of many IS technologies, a factor that has consistently been found to be important is the existence of champions [3, 7] . They provide the necessary drive and effort to initiate the adoption of new technologies. Respondents were also asked to rate their champions in terms of degree of knowledge about business and IT on a ®ve-point Likert scale ranging from 1 (low) to 5 (high). In terms of knowledge about business, the mean score was 4.29; while in terms of knowledge about IT, the mean score was 3.95. Champions are generally rated as possessing relatively high levels of business knowledge as well as having the necessary IT knowledge. Thus, champions will be in a better position to decide how IT can be leveraged to support the business, create business value for customers, and enhance competitive advantage.
Objectives of Internet Web sites
The three main objectives for having Web sites are as follows:
1. To provide information to customers: Out of the 55 adopters with Web sites, 51 (92.7 percent) use their Web sites to inform customers of their products, as well as provide company and other relevant information pertaining to the products. 2. To advertise a ®rm's products and services: Thirtyfour (61.8 percent) design Web sites to advertise their products and services on the Internet. The Internet represents an alternative form of advertising and is comparatively cheaper than the traditional means [16] . The Internet is certainly convenient for announcement and promotion of new products and services to customers worldwide. 3. For direct selling/marketing of products and services: Only 16 (29.1 percent) use their Web sites for direct selling/marketing of their products and services. This ®nding is generally consistent with King [12] who found that most Web sites of Fortune 500 ®rms are used for providing information rather than changing the way of doing business through online commerce. One likely reason is that the security of commercial transactions on the Internet is still being debated [10] . Furthermore, existing electronic shopping systems provide a vendor/customer dialectic that offers low product differentiation and product comparability [2] .
Other objectives of Web sites mentioned by respondents include providing corporate presence on the Internet, having hands-on experience for future application of the Internet, reservation systems for taxis, collecting information about visitors, providing search engines and a vehicle for customers to communicate with the ®rm 24 hours a day, seven days a week.
Benefits of adopting the Internet
Adopters of the Internet were asked to evaluate its bene®ts on a ®ve-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The results, which are shown in Table 3 , are as expected and consistent with previous research [19] . 
Reasons for not adopting the Internet
Non-adopters were asked to evaluate the reasons for not adopting the Internet on a ®ve-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). The results are shown in Table 4 .
One main concern of non-adopters is that their staff may waste too much time sur®ng the Internet instead of performing their normal duties.
Criteria for selecting Internet service providers
Adopters were asked to evaluate their criteria for selecting Internet access service providers (IASPs) on a ®ve-point Likert scale ranging from 1 (not important) to 5 (very important). The results are shown in Table 5 .
As expected, access speed appears to be the primary concern. However, it is quite surprising that special promotions and recommendations from family/friends are rated as least important.
Intranet
This study also obtained information about the usefulness of intranet as perceived by organizations in Singapore. Essentially, intranet is a descriptive term being used for the implementation of Internet technologies (e.g. NETSCAPE browser) within a corporate organization, rather than for external connection to the global Internet. Intranet provides access and sharing of information among various departments in the organization [20] .
Out of 131 adopters of the Internet, 28 (21.4 percent) have intranet in their organizations. The reason for such a small percentage of intranet users could be that intranet is a technology which is still relatively new, and ®rms may prefer to adopt a`wait-and-see' attitude. Quelch and Klein [17] proposed that creating Internet networks (intranet) to facilitate electronic communications and transactions among employees, suppliers, distributors, etc. may be the Internet's principal value to multi-national corporations. Table 6 shows how adopters of intranet evaluated the bene®ts derived or that can be derived from using intranet, on a ®ve-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Generally, all respondents perceive the facilitating of communication within the organization and providing convenient access to company information for employees and customers as the most obvious bene®ts.
Concluding comments
Despite the rapid growth of the Internet in Singapore, about one-third of the ®rms sampled do not have an Internet account. Of the remaining two-thirds, only ca. 40 percent have WWW homepages for their ®rms. For potential adopters of the Internet, the ®ndings are instructive as to the common objectives of Web sites, potential bene®ts of Internet adoption as well as the need for a champion to promote the adoption of the Internet. For IASPs and policy makers, this study provides insights as to why some ®rms do not adopt the Internet. The study also examines the criteria for selecting IASPs. Policy makers can perhaps use similar criteria to evaluate current and potential IASPs as to their suitability as providers of Internet services. Existing IASPs should continue to provide competitive price, high access reliability, excellent customer service and technical support if they want to retain existing customers as well as to attract new customers.
